Comparative effects of oxygen and sulfur-substituted fatty acids on serum lipids and mitochondrial and peroxisomal fatty acid oxidation in rat.
Feeding tetradecyloxyacetic acid (a 3-oxa fatty acid) to rats led to decreased serum cholesterol and decreased serum triacylglycerol, resembling the effects of the corresponding 3-thia fatty acid (tetradecylthioacetic acid). The 3-oxa fatty acid inhibited strongly the mitochondrial fatty acid oxidation and led to the development of fatty liver, while the 3-thia fatty acid stimulated the mitochondrial fatty acid oxidation. Feeding tetradecyloxypropionic acid (a 4-oxa fatty acid) had less effect on the serum lipids. It stimulated fatty acid oxidation in the mitochondria and lowered the hepatic level of triacylglycerol. The corresponding 4-thia fatty acid (tetradecylthiopropionic acid) inhibited mitochondrial fatty acid oxidation and induced development of fatty liver. All these compounds, both the oxa and the thia fatty acids, induced some increase in the activity of the peroxisomal acyl-CoA oxidase. Repeated administration of 3-oxadicarboxylic acid to rats resulted in no lipid lowering effects, and marginal changes of fatty acyl-CoA oxidase activity. Oxidation of the S-atom of the 3-thia fatty acid to the corresponding sulfoxide or sulfone eliminated the metabolic effects of the thia fatty acid. The study has shown that the effects of 3- and 4-oxa fatty acids are in some ways opposite to those of the 3- and 4-thia fatty acids. The possibility that the lipophilicity of the fatty acid analogues may be an important factor behind the differences observed are discussed. It is suggested that these oxa- and thia-analogues of fatty acids may be useful in studies on the regulation of fatty acid metabolism.